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Program  - Project - Job: SNS-FES MEBT 

Mechanical Subsystems 
Title: Beam Profile Monitor Beambox Mechanical Design 

1. Scope 
This engineering note describes the mechanical design for the Beam Profile Monitor (PM).  
It includes a drawing list of mechanical components and assemblies, design background, engineering 
calculations, outside vendor component information, and rendered pictures. 

2. Drawings (Included in Appendix A) 
 ASSEMBLY DRAWINGS 

25B117 SCRAPER BEAMBOX ASSEMBLY  
25B118 SCRAPER BEAMBOX WELDMENT  
25B440 PM1 BEAMBOX ASSEMBLY 
25B439 PM1 BEAMBOX WELDMENT 
25B114 PM2 BEAMBOX ASSEMBLY 
25B438 PM2 BEAMBOX WELDMENT 
25B443 PM3 BEAMBOX ASSEMBLY 
25B444 PM3 BEAMBOX WELDMENT 
25B441 PM4 BEAMBOX ASSEMBLY 
25B442 PM4 BEAMBOX WELDMENT 
25B115 PM5 BEAMBOX ASSEMBLY 
25B116 PM5 BEAMBOX WELDMENT 
25B436 PM BEAMBOX INTERFACE DIMENSIONS 

  
 PART DRAWINGS 

25B107 PM BOTTOM CAP 
25B111 30MM PM FLANGE 
25B112 PM WINDOW 
25B113 PM WINDOW SPACER 
25B119 PM SUPPORT BRACKET 
25B121 PM SPACER 
25B437 PROFILE MONITOR BEAMBOX 
25B445 PM WINDOW FLANGE 
25B448 ACTUATOR FLANGE 
25B468 STOCK, PM TUBE 
25B471 FLANGE, PMF_1 
25B695 30 MM BPM ADAPTER FLANGE 

  
 BEAMBOX  WELDING DRAWINGS 

25B706 WELDMENT, CHOPPER/PM BOXES 
25B707 WELDMENT, TARGET/PM BOXES 
25B474 WELDMENT, ANTI-CHOPPER/PM BOXES 
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3. Design Overview 
Beamboxes for beam profile monitoring are provided in five locations in the MEBT. Measurements of beam 
profile will be made at low duty factor with sliding wire scanners. Run-time measurements may be made at 
full duty factor by laser-based photodissociation (LP). The MEBT beamboxes include provision for both 
types of diagnostics. A slot, machined at a 45° angle by wire EDM, guides the traveling wire scanner frame. 
Four 25 mm aperture viewports provide two orthogonal lines of sight to the beam for the LP system. 
Brookhaven National Lab (BNL) will provide flange mounted wire scanners for acceptance tests at LBNL 
and calibration of a possible, future LP system.  
Prototypes of both systems are currently under development at BNL. See reference 4.1 and 4.2 for more 
detailed description of profile monitor functionality and design constraints. 
To improve alignment of PM beamboxes, connecting spools are equipped with custom made stainless steel 
bellows fabricated by the Swiss company MEWASA AG (www.mewasa.ch). Calculations were made 
to compare the flexibility of MEWASA bellows to those fabricated by Standard Bellows Co.(www.std-
bellows.com). 
in the MEBT . The results are presented in the following table. All offsets are in a single direction from the 
central axis of the bellows. See Appendix C for detailed calculations. 
 
 

 
These calculations indicate that flexibility of MEWASA bellows is very similar to that of the other bellows 
in the MEBT. 
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5. Fabrication and Assembly 
The most challenging part of the fabrication was the wire EDM cutting of the slot over the length of about 
14.5 inches within a 0.004 inch profile tolerance zone. Other features of the beambox were  created by 

                   MEWASA 30 MM BELLOW 
STANDARD BELLOWS 30 

MM BELLOW 

Total Offset 0.029 in 0.034 in 

                   MEWASA 40 MM BELLOW STANDARD BELLOWS 40 
MM BELLOW  

Total Offset 0.029 in 0.029 in 
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conventional milling and turning operations.  Care must be taken during welding to achieve alignment of 
components.   

6. SNS - FES Personnel 
Daryl Oshatz, MEBT Lead Mechanical Engineer 
Andrew S Zachoszcz, Mechanical Engineer 
Peter Luft, Mechanical Engineering Associate 
Don Syversrud, Senior Mechanical Engineering Associate 
Larry Doolittle, Electrical Engineer 

7. Appendices 
Appendix A: Component and Assembly Drawings 
Appendix B: Photographs of Profile Monitor Assemblies and MEWASA Bellows 
Appendix C: Transverse Offset Comparison Between Bellows from MEWASA AG and Standard                                            

Bellows 
Appendix D: Outside Vendor Component Information 
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Appendix A 
 

Component and Assembly Drawings 
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Appendix B 
 

Photographs of Profile Monitor Assemblies and MEWASA Bellows 



Daryl P Oshatz
PM4 Beambox after welding to the Anti-Chopper beambox on Raft 3 (see 25B474)



PICTURE OF MEWASA BELLOWS ATTACHED TO PM BEAMBOX



PICTURE OF ALL  PM BEAMBOXES



PM BEAMBOX
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Appendix C 
 

Transverse Offset Comparison Between Bellows  
from MEWASA AG and Standard Bellows 





Bellow's OD= 51 mm 2.008 in 1.890 in
Bellow's ID= 31 mm 1.220 in 1.390 in

Extended Length 18 mm 0.709 in 0.740 in
Compressed Length 5 mm 0.197 in 0.170 in

Extended Length of 1/2 bellow EL= 9 mm 0.354 in 0.370 in
Compressed Length 1/2 bellow CL= 2.5 mm 0.098 in 0.085 in

R=CL*OD/(EL-CL)= 19.615 0.772 in 0.564 in
.

tmax=(EL-CL)/OD= 0.127 0.151

Translational Offset of 1/2 bellow 
y=(R+OD/2)*(1-COS tmax)= 0.37 mm 0.014 in 0.017 in

Total Offset 2y= 0.73 mm 0.029 in 0.034 in

Bellow's OD= 62.5 mm 2.461 in 2.500 in
Bellow's ID= 46 mm 1.811 in 1.750 in

Extended Length 20 mm 0.787 in 0.790 in
Compressed Length 5 mm 0.197 in 0.200 in

Extended Length of 1/2 bellow EL= 10 mm 0.394 in 0.395 in
Compressed Length 1/2 bellow CL= 2.5 mm 0.098 in 0.100 in

R=CL*OD/(EL-CL)= 20.833 0.820 in 0.847 in
.

tmax=(EL-CL)/OD= 0.120 0.118

Translational Offset of 1/2 bellow 
y=(R+OD/2)*(1-COS tmax)= 0.37 mm 0.015 in 0.015 in

Total Offset 2y= 0.75 mm 0.029 in 0.029 in

STANDARD 
BELLOWS 40 MM 

BELLOW 
MEWASA 40 MM BELLOW 

TRANSLATIONAL OFFSET COMPARISON BETWEEN BELLOWS FROM 
MEWASA AG AND SANDARD BELLOWS

MEWASA 30 MM BELLOW 
STANDARD 

BELLOWS 30 MM 
BELLOW 
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Appendix D 
 

Outside Vendor Component Information 
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